Introduction
============

Hepatitis C Virus (HCV) is a common health problem in Egypt, and because most of patients are unaware by their illness, many cases are discovered lately after occurrence of substantial liver fibrosis. Recently, direct acting antivirals (DAAs), medicines with direct activity against HCV, were introduced for treatment of HCV with very favorable results regarding viral cure, but liver fibrosis is still an unresolved problem. Our study was done to assess to what degree viral cure results in regression of liver fibrosis. In this study, we measured liver fibrosis by a special device, FibroScan, which measures stiffness of liver in a painless non-invasive manner by putting a small probe on the patient's lower chest. This probe transduces ultrasound waves that travel through the liver to assess its stiffness; the more the liver stiffness, the more the fibrosis. To assess the degree of liver fibrosis, the liver stiffness for each patient was measured before starting DAA treatment, then it was measured again 6 months after the end of treatment, and the two readings were compared. Our results showed that only 39% of patients with severe fibrosis, cirrhosis, regressed to less severe degree of fibrosis, while the majority, 61%, are still cirrhotics and still at risk for developing liver dysfunction and liver cancer. Based on this result, addition of a screening program to the national project for control of HCV in Egypt that enables early detection and treatment of HCV patients is highly recommended.

HCV affects approximately 130--150 million people worldwide. The majority of affected individuals develop a chronic infection, and approximately 30% of them will progress to cirrhosis within 20--30 years following infection. Therefore, HCV is a leading cause of end-stage liver disease and hepatocellular carcinoma (HCC).[@b1-hmer-9-045]--[@b4-hmer-9-045] However, it has been proven that effective antiviral treatment modifies the natural history of chronic HCV, reduces fibrosis and decreases the subsequent HCV-related complications and mortality.[@b1-hmer-9-045],[@b5-hmer-9-045]--[@b7-hmer-9-045]

Sustained virologic response-24 (SVR-24), undetected HCV RNA by sensitive amplification technique 24 weeks after the end of treatment, has traditionally been considered the aim of HCV treatment and the virologic cure of HCV infection.[@b8-hmer-9-045],[@b9-hmer-9-045] The current DAAs have remarkably increased SVR rates to 88%--90%, while the newer DAA regimens likely to be approved later will effectively treat genotype-3, now the difficult-to-treat genotype, and this will bring SVR rates across all genotypes to 98%.[@b10-hmer-9-045]--[@b12-hmer-9-045]

In Egypt, the prevalence of HCV infection is the highest in the world,[@b13-hmer-9-045],[@b14-hmer-9-045] and genotype-4 is the most prevalent genotype.[@b15-hmer-9-045]--[@b17-hmer-9-045] Although screening for HCV is recommended[@b18-hmer-9-045],[@b19-hmer-9-045] and the current available screening test has a 97% sensitivity and 100% specificity,[@b20-hmer-9-045]--[@b22-hmer-9-045] up to 60% of cases in Egypt are diagnosed with decompensated cirrhosis or HCC[@b23-hmer-9-045],[@b24-hmer-9-045] mainly due to the lack of a national screening program.

Transient elastography (TE) is a novel, non-invasive, ultrasound technique-based technology that assess liver stiffness measurement (LSM). Established evidences have indicated that LSM has good sensitivity and specificity for liver fibrosis and cirrhosis. So, it has become popular over the past few years especially for obtaining repeated measurements because it eliminates pain, morbidity and mortality that may accompany liver biopsy.[@b25-hmer-9-045]--[@b27-hmer-9-045]

This study was conducted to investigate degree of LSM improvement after successful HCV eradication following DAA treatment in Egyptian patients.

Patients and methods
====================

This study was conducted in Qena University Hospital from November 1, 2015 till October 31, 2016 among 84 Egyptian patients with chronic HCV diagnosed by PCR HCV RNA. All patients were subjected to TE before starting DAA treatment and after achieving SVR-24, with recording of clinical and laboratory data at baseline and after achieving SVR-24. Based on the baseline LSM, patients were stratified according to estimated METAVIR fibrosis score into F0--F1, F2, F3 and F4 groups.

Ethical clearance
-----------------

The study protocol was approved by the Ethical Committee of Faculty of Medicine, South Valley University, Qena, Egypt. A written informed consent was obtained from each patient enrolled in the study.

Transient elastography
----------------------

TE and controlled attenuation parameter (CAP) were obtained using FibroScan® device (FibroScan, Echosens, Paris, France) by an expert FibroScan operator, who was blinded about patient's data and the outcome of DAA treatment. LSM was performed after 8 hours of fasting in the right lobe of the liver through the intercostal spaces with the patient in the supine position, and it was expressed in kPa.Result would not be considered reliable except after acquisition of 12 successful readings, with interquartile range/median ratio less than 30%.LSM was used to estimate the METAVIR fibrosis stage as follows: F0--F1: 2.5--6.9 kPa; F2: 7.0--9.4 kPa; F3: 9.5--12.4 kPa; F4: ≥12.5 kPa.[@b28-hmer-9-045]CAP was expressed in dB/m and its values were used to estimate steatosis stage as follows: S0\<238 dB/m, S1: 238--258 dB/m, S2: 259--291 dB/m and S3: ≥ 292 dB/m.[@b29-hmer-9-045]

DAA treatment
-------------

Different combinations of DAA were used according to the functional state of the patient, including sofosbuvir/daclatasvir for 12 weeks in 35 patients, sofosbuvir/daclatasvir for 24 weeks in 15 patients, sofosbuvir/daclatasvir/ribavirin for 12 weeks in 15 patients, sofosbuvir/ribavirin for 24 weeks in 11 patients, sofosbuvir/ledipasvir for 12 weeks in 3 patients and sofosbuvir/ledipasvir for 24 weeks in 1 patient. SVR-24 was defined as sustained loss of HCV RNA at 24 weeks after the end of treatment.

Exclusion criteria
------------------

-   Patients with baseline body mass index (BMI) \>35 kg/m^2^

-   Patients with ascites, HCC or any hepatic focal lesion

-   Patients with combined HCV/hepatitis B virus (HBV) infection and/or bilharziasis

-   Alcoholics and/or intravenous drug abusers

Statistical analysis
--------------------

Continuous variables were expressed as mean and standard deviation. Categorical variables were presented as absolute numbers and percentages. Data were analyzed using two-tailed paired *t*-test, pooled *t*-test, analysis of variance, Fisher's exact test and nominal regression. A *p*-value \<0.05 was considered statistically significant. All statistical analyses were performed with JMP® version 11, SAS Institute Inc., Cary, NC, USA.

Results
=======

A total of 84 chronic HCV Egyptian patients were included at the start of this study but 4 were excluded because they did not achieve SVR-24. [Table 1](#t1-hmer-9-045){ref-type="table"} shows baseline clinical and laboratory data of the study population. According to estimated METAVIR score based on baseline LSM, 18 patients (23%) were in F0--F1, 12 (15%) in F2, 9 (11%) in F3 and 41 (51%) in F4 fibrosis groups. Regarding previous anti-HCV treatment, 2 (2.5%) patients were sofosbuvir+ribavirin experienced, 3 (3.7%) were PEGylated interferon+ribavirin experienced and the remaining 75 (93.8%) were naive.

[Table 2](#t2-hmer-9-045){ref-type="table"} shows that achievement of SVR-24 was associated with statistically significant reduction of alanine transaminase (ALT), aspartate transaminase (AST), serum bilirubin, international normalization ratio (INR), hemoglobin, fasting blood glucose (FBG), AST/platelets ratio index (APRI), fibrosis-4 index (Fib-4) and LSM, and statistically significant increase in BMI, albumin and creatinine, while both platelets and CAP showed insignificant increase. Comparison among variables across different fibrosis groups is shown in [Table 3](#t3-hmer-9-045){ref-type="table"}, where all groups have shown improvement in ALT, AST, APRI, Fib-4, bilirubin, INR and albumin levels. LSM improvement occurred in patients with significant fibrosis (F2--F4 groups), with the maximum improvement in F4 (−5.8) versus F3, F2 and F0--F1 (−2.8, −1.3 and +0.08 kpa, respectively), *p*-value \<0.0001; [Figure 1](#f1-hmer-9-045){ref-type="fig"}.

Mean percent change of LSM was significantly better in cirrhotics (−25%) versus non-cirrhotics (−8%), *p*=0.004; [Figure 2](#f2-hmer-9-045){ref-type="fig"}. But regarding age, sex, diabetes and steatosis, the differences were not statistically significant ([Figure 3](#f3-hmer-9-045){ref-type="fig"} and [Table 4](#t4-hmer-9-045){ref-type="table"}).

At baseline, there were 41 cirrhotics; however, after achieving SVR, only 16 of them (39%) regressed to sub-cirrhotic range (\<12.5 kPa). Cirrhosis regressed to F3 in 11, F2 in 3 and F0--F1 in 2 patients, while the majority (25 patients \[61%\]) remained as F4. In all patients after achieving SVR, fibrosis regressed in 31 (38.7%), remained stable in 46 (57.5%) and paradoxically worsened in 3 (3.7%) ([Table 5](#t5-hmer-9-045){ref-type="table"}).

Patients who did achieve LSM improvement (n=64) have had significantly higher LSM, bilirubin, ALT and AST at baseline in comparison with patients who did not (n=16), while differences in age, albumin, INR and platelets were not significant ([Table 6](#t6-hmer-9-045){ref-type="table"}). Also, in those patients (n=64), LSM improvement was significantly associated with AST and APRI improvements in 91% (*p*=0.01) and with Fib-4 improvement in 81% (*p*=0.04), while the association of LSM improvement was insignificant with ALT reduction (*p*=0.9) and platelet improvement (*p*=0.06).

Baseline LSM ≥9 kPa, bilirubin ≥1 mg/dL, ALT ≥36 U/L and AST ≥31 U/L were statistically significant predictors for achieving LSM improvement after SVR-24.

Discussion
==========

It has been proven that HCV eradication and achieving SVR result in improved mortality and decreased risk in HCV-related complications. Although the mechanism underlying this decrease in-risk is yet to be fully determined, there is agreement that fibrosis regression plays a pivotal role.[@b1-hmer-9-045] SVR has been considered the goal of HCV treatment; however, liver fibrosis rather than serum viremia is the most important prognostic factor in chronic HCV patients.[@b30-hmer-9-045]

For our knowledge, most of published articles studied fibrosis changes in HCV patients following interferon therapy and were not limited to certain HCV genotype, while this study was limited to genotype-4 patients treated with DAAs. Also, this study is the first to compare LSM improvement in patients aged ≤50 vs \>50 years, diabetics vs non-diabetics and S0-S2 vs S3 steatosis.

Because LSM is disease specific,[@b31-hmer-9-045] only chronic HCV patients were included, while those with other liver diseases such as chronic HBV, HCC, bilharziasis and alcoholics were excluded. Intravenous drug users were also excluded to avoid inclusion of HCV genotypes other than genotype-4.[@b15-hmer-9-045]

Our results showed that achieving SVR-24 was associated with statistically significant overall change of LSM by a mean of −3.5 kPa (range: −21.9 to +5.8), which is consistent with many other studies[@b7-hmer-9-045],[@b32-hmer-9-045]--[@b35-hmer-9-045] ([Figure 4](#f4-hmer-9-045){ref-type="fig"}). However, the used anti-HCV treatment in our study was DAA, while it was interferon or interferon and DAA in the others.

The best improvement in LSM occurred in F4 patients with mean percent of −25% versus −8% in F0--F3, *p*-value 0.004. In the study by Sweta et al,[@b32-hmer-9-045] median percent changes were −44% in cirrhotics versus −20% in non-cirrhotics.

Despite the fact that it was accompanied by significant improvement in LSM, Fib-4, APRI and liver biochemistry, achieving SVR did not guarantee improvement of cirrhosis; only 39% of cirrhotics regressed to sub-cirrhotic range (LSM \<12.5 kPa); relatively near results were noticed by previous studies.[@b32-hmer-9-045], [@b36-hmer-9-045]--[@b40-hmer-9-045] So, most of cirrhotics (61%) are still having risk for liver decompensation and HCC development despite achieving SVR-24. This finding necessitates early treatment before occurrence of permanent liver damage to get the ultimate goal of HCV eradication.

S3 steatosis, diabetes, female sex and age above 50 years have worse outcome regarding LSM improvement, and it is unclear that treating steatosis and tight glycemic control in adjunction with DAA might help in better result or not.

Baseline ALT and AST were higher in patients who did achieve LSM improvement (n=64) than in patients who did not (n=16) ([Figure 5](#f5-hmer-9-045){ref-type="fig"}). However, LSM improvement showed statistically significant association with AST (*p*=0.01) rather than with ALT (*p*=0.9); this important notice may explain that LSM improvement following SVR might be due to regression of fibrosis rather than resolution of necroinflammatory activity.

The main limitation of our study was the lack of histological evidence that confirms if LSM improvement could predominantly be related to the regression of fibrosis or resolution of necroinflammatory activity. Undoubtedly, invasiveness of liver biopsy with possibility of complications and disagreement of patients were main obstacles in doing biopsy. Also, US-based TE techniques are generally limited by the distance of liver from skin, high technical failure rates and confounding factors including obesity and hepatic inflammation;[@b41-hmer-9-045]--[@b43-hmer-9-045] however, magnetic resonance elastography has a higher technical success and accuracy than these techniques, and it is now available in many leading institutions around the world, with growing clinical experiences and emerging new applications.[@b44-hmer-9-045]--[@b46-hmer-9-045] In conclusion, successful HCV genotype-4 eradication results in significant LSM improvement; the best improvement occurs in F4 patients. But as the majority of cirrhotics are still having risk for liver decompensation and HCC development despite achieving SVR-24, early detection and treatment are highly recommended.

The authors would like to appreciate all patients who contributed to this study.
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![Mean change in LSM after achieving SVR in different fibrosis groups.\
**Note:** The mean LSM reduction in cirrhotics (F4 group, dark blue column) versus in non-cirrhotics (F0--F1, F2, F3 groups, light blue columns), error bars refer to 1 SD from the mean.\
**Abbreviations:** LSM, liver stiffness measurement; SVR, sustained virologic response.](hmer-9-045Fig1){#f1-hmer-9-045}

![Mean percent change in LSM in cirrhotics versus non-cirrhotics.\
**Note:** Mean percent LSM reduction in cirrhotics (F4 group, dark blue column) versus in non-cirrhotics (F0--F3 group, light blue column).\
**Abbreviation:** LSM, liver stiffness measurement.](hmer-9-045Fig2){#f2-hmer-9-045}

![Mean percent change in LSM in different patients' groups regarding age, sex, steatosis and diabetes.\
**Note:** LSM improvement was better in: patients ≤50 years, males, S0--S2 steatosis, and non-diabetics (dark blue columns) than that in: patients older than 50 years, females, S3 steatisis, and diabetics (light blue columns).\
**Abbreviations:** DM, diabetes mellitus; F, female; LSM, liver stiffness measurement; M, male.](hmer-9-045Fig3){#f3-hmer-9-045}

![Example of LSM and steatosis improvement after achieving SVR-24.\
**Abbreviations:** LSM, liver stiffness measurement; SVR, sustained virologic response.](hmer-9-045Fig4){#f4-hmer-9-045}

![Mean ALT and AST at baseline in patients who did achieve LSM improvement (n=64) versus patients who did not (n=16).\
**Note:** Higher baseline ALT (**A**) and AST (**B**) are noticed in patients who did achieve LSM improvement (dark blue columns) than in patients who did not (light blue columns).\
**Abbreviations:** ALT, alanine transaminase; AST, aspartate transaminase; LSM, liver stiffness measurement.](hmer-9-045Fig5){#f5-hmer-9-045}

###### 

Baseline clinical and laboratory data

  ----------------------------------------------------------------------------
  Baseline clinical and laboratory data\                 
  (n= 80)                                                
  ------------------------------------------------------ ---------------------
  Age (years)                                            54.2±7.6 (36--77)

  Body mass index (kg/m^2^)                              28.6± 2 (24--34.6)

  Sex (male)[a](#tfn2-hmer-9-045){ref-type="table-fn"}   50 (62.5%)

  Diabetics[a](#tfn2-hmer-9-045){ref-type="table-fn"}    12 (15%)

  Alanine transaminase (U/L)                             61±41 (12--199)

  Aspartate transaminase (U/L)                           63±41 (6--202)

  Serum albumin (g/dL)                                   3.6±0.5 (2.1--5)

  Serum bilirubin (mg/dL)                                0.8±0.5 (0.1--3)

  International normalization ratio                      1.1±0.1 (0.9--1.9)

  Platelets (×10^3^)                                     174.9±82 (60--378)

  Hemoglobin (g/dL)                                      12.5±1.6 (9.2--18)

  Leucocytic count (×10^3^) (WBCs)                       6.5±2.4 (2.2--16)

  Fasting blood glucose (mg/dL)                          132±80 (67--390)

  Creatinine (mg/dL)                                     0.7±0.3 (0.1--1.8)

  Aspartate transferase/platelets ratio index            1.3±1.4

  Fibrosis-4 index                                       3.3±2.6

  Liver stiffness measurement (kPa)                      15.6±11 (3--51.9)

  Controlled attenuation parameter (dB/m)                231.7±46 (100--357)
  ----------------------------------------------------------------------------

**Note:** Data presented as mean ± standard deviation (range), or

number and percent.

###### 

Comparison among variables at baseline and after achieving SVR (post-SVR)

  Variables (n= 80)    Baseline               Post-SVR               Mean change         *p*-value
  -------------------- ---------------------- ---------------------- ------------------- -----------------------------------------------------
  BMI (kg/m^2^)        28.60±2.2 (24--34.6)   28.69±2.2 (24--35)     +0.08 (−0.6--2)     0.02[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  ALT (U/L)            61±41 (12--199)        24.8±14.9 (4--118)     −36 (−152--14)      \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  AST (U/L)            63±41 (6--202)         27.3±13.1 (7--80)      −35.8 (−160--18)    \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  Albumin (g/dL)       3.6±0.5 (2.1--5)       3.9±0.5 (3--5.2)       +0.28 (−0.6--1.4)   \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  Bilirubin (mg/dL)    0.8±0.5 (0.1--3)       0.7±0.3 (0.1--2.1)     −0.14 (−1.4--0.8)   \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  INR                  1.1±0.1 (0.9--1.9)     1.04±0.1 (0.3--1.7)    −0.08 (−0.6--0.2)   \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  Platelets (×10^3^)   174.9±82 (60--378)     186.4±78.9 (51--411)   +11.5 (−154--218)   0.08
  Hemoglobin (g/dL)    12.5±1.6 (9.2--18)     12.1±1.7 (8.7--17.8)   −0.39 (−3--4.4)     0.004[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  WBCs (×10^3^)        6.5±2.4 (2.2--16)      6.2±2.3 (2.5--14)      −0.31 (−5.5--8)     0.2
  FBG (mg/dL)          132±80 (67--390)       107.7±47.3 (69--320)   −24.4 (−300--40)    0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  Creatinine (mg/dL)   0.7±0.3 (0.1--1.8)     0.8±0.3 (0.1--1.7)     +0.07 (−0.4--1)     0.009[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  APRI                 1.3±1.4                0.5±0.3                −0.8                \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  Fib-4                3.3±2.6                2.1±1.5                −1.2                \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  LSM (kPa)            15.6±11 (3--51.9)      12.1±8.7 (3.5--45.7)   −3.5 (−21.9--5.8)   \<0.0001[\*](#tfn4-hmer-9-045){ref-type="table-fn"}
  CAP (dB/m)           231.7±46 (100--357)    234.5±51.2(100--354)   +2.8 (−259--121)    0.5

**Notes:** Data presented as mean ± standard deviation (range), paired *t*-test.

Statistically significant values.

**Abbreviations:** ALT, alanine transaminase; APRI, AST/platelets ratio index; AST, aspartate transaminase; BMI, body mass index; CAP, controlled attenuation parameter; FBG, fasting blood glucose; Fib-4, fibrosis-4 index; INR, international normalization ratio; LSM, liver stiffness measurement; SVR, sustained virologic response; WBC, white blood cells.

###### 

Comparison among variables at baseline and post-SVR across different fibrosis groups

  Variables                        F0--F1 (n=18)   F2 (n=12)    F3 (n=9)     F4 (n= 41)                                            *p*-value
  -------------------- ----------- --------------- ------------ ------------ ----------------------------------------------------- -----------------------------------------------------
  ALT (U/l)            Baseline    51±37           62±44        57±37        66±42                                                 0.6
  Post-SVR             19±7.2      26±12           15±5         29±18        0.01[\*](#tfn7-hmer-9-045){ref-type="table-fn"}       
  Change               −32         −36             −42          −37          0.9                                                   
  AST (U/L)            Baseline    48±29           57±41        53±28        74±45                                                 0.1
  Post-SVR             22±9        27±11           20±4         31±15        0.01[\*](#tfn7-hmer-9-045){ref-type="table-fn"}       
  Change               −26         −30             −33          −43          0.4                                                   
  Albumin (g/dL)       Baseline    4.03±0.4        3.9±0.5      3.8±0.4      3.3±0.5                                               \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             4.3±0.4     4.18±0.5        4.2±0.4      3.6±0.4      \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}   
  Change               +0.27       +0.28           +0.4         +0.3         0.8                                                   
  Bilirubin (mg/dL)    Baseline    0.58±0.18       0.6±0.25     0.7±0.41     1.16±0.53                                             \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             0.51±0.19   0.5±0.18        0.68±0.31    0.94±0.41    \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}   
  Change               −0.07       −0.1            −0.02        −0.22        0.2                                                   
  INR                  Baseline    1.02±0.06       1.03±0.09    1.08±0.1     1.2±0.21                                              0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             0.95±0.17   0.99±0.05       1.03±0.12    1.10±0.16    0.003[\*](#tfn7-hmer-9-045){ref-type="table-fn"}      
  Change               −0.07       −0.04           −0.05        −0.1         0.3                                                   
  Hemoglobin (g/dL)    Baseline    13.1±2          13.5±1.38    12.9±1.39    11.9±1.43                                             0.007[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             13±1.9      13.03±1.6       12.8±1.6     11.42±1.4    0.0007[\*](#tfn7-hmer-9-045){ref-type="table-fn"}     
  Change               −0.1        −0.47           −0.1         −0.48        0.5                                                   
  Platelets (×10^3^)   Baseline    267.83±54       195.6±44     190.6±92     124.6±56                                              \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             266.88±60   212.66±60       196.6±76     141.2±58     \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}   
  Change               −0.95       +17             +6           +16.6        0.7                                                   
  APRI                 Baseline    0.5±0.3         0.8±0.7      0.9±0.6      2±1.5                                                 0.0002[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             0.2±0.09    0.4±0.2         0.3±0.2      0.7±0.4      \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}   
  Change               −0.3        −0.4            −0.6         −1.3         0.009[\*](#tfn7-hmer-9-045){ref-type="table-fn"}      
  Fib-4                Baseline    1.4±0.5         2±1.3        2.6±1.5      5±2.8                                                 \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             1±0.5       1.5±0.9         1.7±0.7      2.7±1.7      \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}   
  Change               −0.4        −0.5            −0.9         −2.3         0.008[\*](#tfn7-hmer-9-045){ref-type="table-fn"}      
  LSM (kPa)            Baseline    4.85±0.9        8.27±0.9     10.91±0.8    23.59±9.7                                             \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}
  Post-SVR             4.93±1.3    6.99±3          8.12±1.7     17.79±8.9    \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}   
  Change               +0.08       −1.28           −2.79        −5.8         \<0.0001[\*](#tfn7-hmer-9-045){ref-type="table-fn"}   
  CAP (dB/m)           Baseline    228.5±39.2      225.9±55.2   251.6±45.6   230.5±47.3                                            0.5
  Post-SVR             239.05±55   228.9±42        242.8±40     232.34±55    0.9                                                   
  Change               +10.5       +3              −8.8         +1.8         0.4                                                   

**Notes:** Data presented as mean ± standard deviation, ANOVA.

Statistically significant values.

**Abbreviations:** ALT, alanine transaminase; APRI, AST/platelets ratio; AST, aspartate transaminase; CAP, controlled attenuation parameter; Fib-4, fibrosis-4 index; index; INR, international normalization ratio; LSM, liver stiffness measurement; SVR, sustained virologic response.

###### 

Mean percent decrease of LSM in different patients' groups

  ---------------------------------------------------------------------------------------------------------------------------
  Variables and patient groups   Mean percent LSM change (%)   *p*-value   
  ------------------------------ ----------------------------- ----------- --------------------------------------------------
  Age (years)                    ≤50\                          −20%        0.4
                                 (n=24)                                    

  \>50\                          −15%                                      
  (n=56)                                                                   

  Sex                            Male\                         −18%        0.7
                                 (n=50)                                    

  Female\                        −15.4%                                    
  (n=30)                                                                   

  Diabetes                       Non-diabetic\                 −17%        0.6
                                 (n=68)                                    

  Diabetic\                      −13%                                      
  (n=12)                                                                   

  Steatosis                      S0-S2\                        −18%        0.1
                                 (n=73)                                    

  S3\                            −3%                                       
  (n=7)                                                                    

  Cirrhosis                      Cirrhotics (F4)\              −25%        0.004[\*](#tfn9-hmer-9-045){ref-type="table-fn"}
                                 (n=41)                                    

  Non-cirrhotics (F0--F3)\       −8%                                       
  (n=39)                                                                   
  ---------------------------------------------------------------------------------------------------------------------------

**Note:**

Statistically significant value.

**Abbreviation:** LSM, liver stiffness measurement.

###### 

Estimated fibrosis based on baseline LSM versus estimated fibrosis based on post-SVR LSM

                                                       Estimated fibrosis based on post-SVR LSM   Total                          
  ------------------------------------------ --------- ------------------------------------------ ---------- ---------- -------- ----
  Estimated fibrosis based on baseline LSM   F0--F1    17 (94%)                                   1 (6%)     0 (0%)     0 (0%)   18
  F2                                         8 (67%)   2 (17%)                                    1 (8%)     1 (8%)     12       
  F3                                         2 (22%)   5 (56%)                                    2 (22%)    0 (0%)     9        
  F4                                         2 (5%)    3 (7%)                                     11 (27%)   25 (61%)   41       
  Total                                                29                                         11         14         26       80

**Note:** Fischer's exact test, *p*-value \<0.0001.

**Abbreviations:** LSM, liver stiffness measurement; SVR, sustained virologic response.

###### 

Comparison between baseline variables in patients who did achieve improvement of LSM versus patients who did not

  ----------------------------------------------------------------------------------------------------------------
  Variables            LSM improvement\   No LSM improvement\   *p*-value
                       (n=64)             (n=16)                
  -------------------- ------------------ --------------------- --------------------------------------------------
  LSM (kPa)            17.1±11            9.6±8                 0.01[\*](#tfn14-hmer-9-045){ref-type="table-fn"}

  Bilirubin (mg/dL)    0.9±0.54           0.6±0.18              0.03[\*](#tfn14-hmer-9-045){ref-type="table-fn"}

  AST (U/L)            68±40              44±39                 0.04[\*](#tfn14-hmer-9-045){ref-type="table-fn"}

  ALT (U/L)            66±41              43±31                 0.04[\*](#tfn14-hmer-9-045){ref-type="table-fn"}

  Platelets (×10^3^)   166±80             209±83                0.06

  Albumin (g/dL)       3.5±0.5            3.8±0.5               0.08

  INR                  1.1±0.2            1±0.1                 0.1

  Age (years)          54.2±7.6           54.1±8                0.9
  ----------------------------------------------------------------------------------------------------------------

**Notes:** Data presented as mean ± standard deviation, pooled *t*-test.

Statistically significant values.

**Abbreviations:** ALT, alanine transaminase; AST, aspartate transaminase; INR, international normalization ratio; LSM, liver stiffness measurement.
